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MATHEMATICS  (Paper  II) 

ftvfftxT  Wld  :  cffr  spfc 

Jtrtte  Allowed  :  Three  Hours 

3 •  250 
Maximum  Marks :  250 
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^  3TTF  TT»Tf  ft  fftRTfftcf  ft  cTFT  3tft  3T^ift  fttftt  ft  Tjft  ft  I 

Ffttflftf  Fft  fRT  ftf  F?ftt  %  FTR  ftft  f  | 

3TCF  fttiFT 1  3fk  5  3lP|c(i4  f  FFT  FT#  ft  %  F#Fi  %  FF-ft-FFT  TTF>  TRF  -^H4><  %ff  cfftT  FSftt 
%FTR  I 

FtftF?  TTCfF/FRT  %  3TFT  33TT%  TTTFft  %r  Tpr  f  | 

WRt  %  FTR  Fft  FRFF  ft  #f%  FTft  fftftq  f%cfc|  T3#^  3TTF%  F#T-FF  ft  f#TT  W  t,  3Tk  ^T  FftFF 
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^fwlRsId  FRFF  %  3ifclRrt)  3RF  fftrftt  FTSRT  ft  #!#  fTT  "3tR  FT  Fftf  3TFT  Fff  fftftft  | 

3ttf?ff;  ft,  TTt  ^qgtB  3frF#  ff  wr  #fftrT,  trtt  ^f#  fftf#s  #f#T  i 

FF  FF?  tffwlfect  F  ft,  ftftiF  TRTT  ?Kl«td1  FFfdd  FTFF  3Rft  4  F^TFT  f  | 

■JFFt  %  FTTTt  #  WTT  FFTTJFR  #  FTCFt  |  ff^  FF3T  Fff  ft,  Ft  FSFT  %  TJTR  #  WTT  #  FRTift 
FT^  Ff  FrR  3TSTF:  f^FT  W  ft  I  TftFT-Ff-FTR  ^fw«+l  ft  TSTcft  TJtfT  T|3TT  FT  Ff%  3TFT  #  TF^S  FF 
%  F>T3T  FTFT  FTfftr  | 

QUESTION  PAPER  SPECIFIC  INSTRUCTIONS 

Please  read  each  of  the  following  instructions  carefully  before  attempting  questions. 

There  are  EIGHT  questions  divided  in  TWO  SECTIONS  and  printed  both  in  HINDI  and  in 
ENGLISH. 


Candidate  has  to  attempt  FIVE  questions  in  all. 

Question  Nos.  1  and  5  are  compulsory  and  out  of  the  remaining,  any  THREE  are  to  be  attempted 
choosing  at  least  ONE  question  from  each  Section. 

The  number  of  marks  carried  by  a  question /part  is  indicated  against  it. 

Answers  must  be  written  in  the  medium  authorized  in  the  Admission  Certificate  which 
must  be  stated  clearly  on  the  cover  of  this  Question-cum-Answer  (QCA)  Booklet  in  the  space 
provided.  No  marks  will  be  given  for  answers  written  in  a  medium  other  than  the  authorized  one. 
Assume  suitable  data,  if  considered  necessaiy,  and  indicate  the  same  clearly. 

Unless  and  otherwise  indicated,  symbols  and  notations  carry  their  usual  standard  meaning. 

Attempts  of  questions  shall  be  counted  in  sequential  order.  Unless  struck  off,  attempt  of  a  question 
shall  be  counted  even  if  attempted  partly.  Any  page  or  portion  of  the  page  left  blank  t  2 
Question-cum-Answer  Booklet  must  be  clearly  struck  off.  P  8  b  k  1  the 
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73*3  ‘A’  SECTION  ‘A’ 


l.(a)  5TR  cfH^TT  GXJ^  ^  t  3ffc  h  ctm  K,  G  %  f ,  KclH  i 

^Tfm  (G  :K)  =  (G:H)(H:K)  I 

Let  G  be  a  finite  group,  H  and  K  subgroups  of  G  such  that  KdH.  Show  that 
(G:K)  =  {G:H)(H:K).  10 


l.(b)  ^TfftT  TftfTJ 

\x2-y2 

f(X,y)=hr^r  •  <x>y)*Q>  -d.o,  i) 

I  0  >  (at,j)  =  (1,  1),  (1,  -1) 

3fk  (1,  _1)  ^  3^^  |  , 

Show  that  the  function 
fx2-  2 

f(x,y)=  ~7^r  ’  (*’y)*0.  -i),  (i,  i) 

l  0  >  C*,.v)=(i,  i),  (i,  -i) 

is  continuous  and  differentiable  at  (1,  -1). 


l-(c)  cfrfair  : 


f  tan  \ax )  ,  Q 

J  T7i  .  ~dx’  a>0,  a*  1.  N 


o  x(l  +  xz) 


10 


Evaluate 
7  tan-1  (or) 

l  wr*’  a>0’a*1- 


10 


-/(•)  <«.« 

Suppose  f(z)  is  analytic  function  on  a  domain  Din*  J 
ImS®  =  (^ef(z))2,  ZeD.  Show  that  /(z)  -  Sa"SfieS  ,he  equation 


IS  constant  in  D. 


10 
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l.(e) 


2.(a) 


Kb) 

2.(c) 


2.(d) 


TTtiJHH  ^RFTT  fRT  I 

3Tfl^F^^T  ^tf^TXT  ^=3^  +  2>. 

*HRf%  1  2X2 


3rk 


xl  -*2  &  1, 
xl  +  x3  5=  3 


xl>  x2>  x3  ^  0 


Use  graphical  method  to  solve  the  linear  programming  problem. 
Maximize  Z=3xt  +  2x2 
subject  to 


*i  ~x2  5  1, 

x,  +x3  5  3 
and  xu  Xj,  x,  >=  0 


f  • 


10 


10 

10 


^  G  3lk  H  vRftci  *1^  f  *n^cT:  3TOF5*T  f ,  G%  Htt 

^tnqiiRcil  ^I+iIhIFWi  ^  %  <J=5^  %  | 

If  G  and  H  are  finite  groups  whose  orders  are  relatively  prime,  then  prove  that  there 
is  only  one  homomorphism  from  G  to  H,  the  trivial  one. 

Wg  Z, 2%  %TPT  I 

Write  down  all  quotient  groups  of  the  group  Z12. 

3iqq^t  1^,  /( 41,  4-9)  *IR  ?TTcT 

f(x*  y) — + x2yJ2  %  I 

Using  differentials,  find  an  approximate  value  .of  /(4-1,  4-9)  where 

f(x>y)=(x3+x2y)2- 

^Tf^tr  fq^rh  RiRn  z0,  W<1  /(z)^> T  m  «bllc.  ^iT  Ml<H  tjbll  3lfc  /(z) 

^  %  ¥<T  ^  ^TT  <f)(z )  |  3ffr  z0^  f  I 


15 


^  /(z)  = 


(z~z0) 


m 


jl(/W-1)/  \ 

3TcTRT  Res  f(z)  =  —/ - 7^^  1  I 

z  =  z0  (m-\)\ 

Show  that  an  isolated  singular  point  z0  of  a  function  /(z)  is  a  pole  of  order  m  if  and 

0(z) 

only  if  /(z)  can  be  written  in  the  form  / (z)  =  - - - 

(z  -  z0) 

where  0(z)  is  analytic  and  non  zero  at  z0 

/"""(Zo) 


\m 


Moreover  Res  /(z) 


z  =  z0 


(m-1)! 


if  m  ^  1. 


15 
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3Jb) 


3.(A)  AW  =  ]  ^2  .  VJ6R(-«>,  °°) 

#1=1,  2,  3,  .... 

%  TTERTHR  3T%T^T  I 

Discuss  the  uniform  convergence  of 

/,w=-4t'  ¥kR(-£°’  °°> 

1  +  n  x 

n  =  I/  2,  3,  .... 

T^JT  fafa  iq  WTT  W  : 

^Hd4)«K«l  Z  =  x,  +  2x2  -  3x3  -  2x4 

«RT f  % 

x,  +  2x2  -  3x3  +  x4  =  4 
X|  +  2x2  +  *3  +  2*4  =  4 
Xj,  x2,  x3,  x4^  0 

Solve  the  linear  programming  problem  using  Simplex  method. 

Minimize  Z = Xj  +  2x2  -  3x3  - 2x4 

subject  to  ^  /  ^-v\° 

» — -  •p  ^  L-  l 

x, +  2x2-3x3  +  x4  =  4 
x,  +  2*2 +  x3  +  2*4  =  4 

and  *,,  x2,  x3,  x4^0  j. 

WHW  \cRe<^)dz  5HfW^c%W-w,  0  %  2  +  4.  <PS  ^  C  T* 
TK*Wy=x2%\ 

* 

T.T"  *”  °  ” 2  * *  -■ - — c  -» c  * , 

1( 

Let  a  be  an  irreducible  element  nf  p  r,  f'a'  ^  “  * 

field.  uc  ldean  ring  Ry  then  prove  that  R/(a )  is  j 

./x  1( 
/(-^.  z)  -  x2y2z2  TTFT  ?fRT  bS-  -fV 

(x,^,Z>0)f  |  ^  ^  %  Tffa  ^  x2+y2+z2  =  c2 

Find  the  maximum  value  of  f(x  v  -x  _  ,  ,  , 


15 
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4.(b)  FRR  f(z)  = 


(ez  - 1) 


%%  z  =  o% jffri  ^  ^  ^  ^ 


5ft  0<|z|<2^^^J  t  I 

Obtain  the  first  three  terms  of  the  Laurent  series  expansion  of  the  function 


about  the  point  z  —  0  valid  in  the  region  0<|z|<27T. 


10 


/(*)  = 


(e2  - 1) 


15 


4.(d)  PlHfafac!  TT?r.  ^ 


3TtecRtWT  z=  2jc,  +  4x2  +  4x3  - 3x4 


xl+  x2+  x3=  ^ 

jcj  +  4x2  +  x4  =  8 


JCj,  X2,  X3,  X4  5  0 


■5T%  RRRT  WT^T  ^  "|Y,  *k4lftd  ^  RRRFT  (x,, x2)  %  I 

Consider  the  following  LPP, 

Maximize  Z=2xl+  4x2  +  4x3  -  3x4 
subject  to 

x,+x2+x3=4 
x\  +  4 *2  +  x4  =  8 
and  Xj,  x2,  x3,  x4  ^  0 

Use  the  dual  problem  to  verify  that  the  basic  solution  (xb  x2)  is  not  optimal.  10 


13*3  ‘B’  SECTION  ‘B 


5.(a)  PiHfaftad  : 

y  (x2  +  y2  +  2 z2,  y2  -  2zx)  =  0 

3FRR  d4U<y  «RTt  1 

Form  a  partial  differential  equation  of  the  family  of  surfaces  given  by  the  following 
expression : 


y  (x2  d-y2  +  2Z2,  y2  -  2zx)  =  0. 


10 


5.(b)  ^T-^RR  f¥u  WlR  ^  ^  SrMft  (^fel)  WfWT  xlog10x=  1-2 
<=1 1 Rl <+>  %  did  Ftldl  cRi  Plddvl  | 

Apply  Newton-Raphson  method,  to  find  a  real  root  of  transcendental  equation 
xlog,0x=  1-2,  correct  to  three  decimal  places.  10 
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5.(c)  TT^  2 a  ^  TT^  it^TPT  ^  OA  QZ§  -f^ff^cT  CL  ^Tcft  t , 

a  <^ul  ^>T  ^TFT  5lld  I  .  .  .  end  o  revolves  with  angular 

A  uniform  rod  OA,  of  length  2a,  free  to  turn  abou  1  ®  a  COnstant  angle  ccto> — 

velocity  co  about  the  vertical  OZ  through  O,  an  is  in 

^  OZ;  find  the  value  of  a.  /n,  =  ,  ifc  *T*T  3T^H 

^5i(d)  dw<iUf  y@)  1 

^=jd^d^x  =  0-2'K5ff^l  ™  ^  3RRW 

dx  y2+x2 

0&r  fa)  0-2  ^tf^r  \ 

2  2 

Using  Runge-Kutta  method  of  fourth  order,  solve  —  ^-z  ^  with  y(0)  —  1  at 

*  dx  y  +x 


x  -  0-2.  Use  four  decimal  places  for  calculation  and  step  length  0*2. 


10 


m 


Pn*i  %  %  ^RT  ddldH  y  =  j  ^  ^TT^T  %  lei^,  T^> 

3?^Tf  SRTftr  cRTT  TTcfr  fftqT#  t^flR^  (^R/C /C+3)  fcT#  I 
Draw  a  flow  chart  and  write  a  basic  algorithm  (in  FORTRAN / C / C^)  for  evaluating 
f  dX 

y=J  - - t  using  Trapezoidal  rule.  ln 

0  l+x  1U 

^  ^  3TTf$FF  3FRR  qrflch<u| 

du  (  du 

Xdx  +  U  X  y^dy  =?  +  2y  ^  Ar>°’~00 <y <00  cjft  U=  1  +y  % 

Solve  the  first  order  quasilinear  partial  differential 
tenstics : 

y  d**  ,  (  .du 

dx  (  y)fy~x  +  2yinx>0,- oo<y< 

J*$>)  3mtfcT%T  RXstTT3Tf  %  c£t 

’V  1  m,  ^ ,  ra 

(0  'JTrf*  524  ^  ftamnd  ^  ij  , 

(ii)  10I0101I010H01101011  ^  *  S'V 

Ci.)  ^  5280^^  \ 

(.v)  ^^I^^(1I01.I01)8^(?)i0| 

SDF-B- MTH 


x=l  iR 


equation  by  the  method  of  charac- 


00  with  u  -  1  +y  on  x  -  j 


15 
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Find  the  equivalent  numbers  given  in  a  specified  number  to  the  system  mentioned 
against  them : 

(i)  Integer  524  in  binary  system. 

(ii)  1010101 10101101 101011  to  octal  system. 

(iii)  decimal  number  5280  to  hexadecimal  system. 

(iv)  Find  the  unknown  number  (1101*  101)8  — >  (?)10.  15 


Ifr (roll) %  l  ( b-a )  x ,  _2 


k2^ 

1  +  — T- 


J 


HHI:?  ^  JilHI^FR  cilcRR  Tf  ^TcTT  "t  I 


A  circular  cylinder  of  radius  a  and  radius  of  gyration  k  rolls  without  slipping  inside 
a  fixed  hollow  cylinder  of  radius  b.  Show  that  the  plane  through  axes  moves  in  a 


circular  pendulum  of  length  (b  -  a) 


1  +  T 

a  J 


20 


^  iq,  T^F  rrtaT,  Rr  3TRcT  <TcT  (inclined 

plane)  *Tt%  ccKul  ?lid  jc,  cRT  ^R  % 

Using  Hamilton’s  equation,  find  the  acceleration  for  a  sphere  rolling  down  a  rough 
inclined  plane,  if  x  be  the  distance  of  the  point  of  contact  of  the  sphere  from  a  fixed 
point  on  the  plane.  15 


RihRiRski  cRt  TTF3FT-RT&<H  ^RTffrT  FTRl 

cfq>  ^  : 

.  2x+y-2z  =  17, 

3jt  +  20y-z  =  -18, 

2x-3y  +  20 z  =  25. 


Apply  Gauss-Seidel  iteration  method  to  solve  the  following  system  of  equations  : 

2x+_y-2z=  17, 

3*  +  20y-z  =  -18, 

2x-3 y  +  20 z  =  25,  correct  to  three  decimal  places.  15 
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7.(c) 


8.(b) 


8.(c) 


tfPTPT  tjH  WTcT  ^  : 
a2"  d2u  .  2^^_^  +  12x  I 

,  d/  7  order  partial  differential  equation  to  canonical  form 
Reduce  the  following  second  ord  P  . 

-  o'(o’-i) 


*»_ 2,_ 
dx2 


and  find  the  general  solution  : 

,2~  ^  ^i=*l  +  12x. 

*  Of 


d2u  d2u  2 

T-2x—r -  +  Jt 

dxdy  dy 


dx 


D-3-W  +  'D  20 

O  I  /  2-  | 

t^DD-3t>  _^D 


•t>CD-a.o)-AD  ( 


snr-5. 

£ 


f<$  ^  %  "fcTtr 

X=  AB  +  ABC  +  ABC  +  AC 

(i)  %  lejft  dlfe  3TT^sT  I 

(ii)  •^ici+t  I 

(iii)  FRTdtcT  dlfe  3TT^I  I 

Given  the  Boolean  expression 
X=AB+ABC+  ABC  +  AC 

(i)  Draw  the  logical  diagram  for  the  expression. 

(ii)  Minimize  the  expression. 

(iii)  Draw  the  logical  diagram  for  the  reduced  expression.  15 

p%  trq;  cTC5T  ^  ftsqg; 

n.l  d2R2  fdR)2  . 

n+2p\-^r+UJj^< 

A  sphere  of  radius  R,  whose  centre  is  at  rest  vibrates  radial  h,  ;  .  ~  . 

incompressible  fluid  of  density  n  wh,Vh  7  !’  S  radially  in  an  infinite 

“» ;•  -  - =•  -  «:  ;?/£ 

v  ^TcTt,  3Tc^ch'  m  STfrF  ^  Ua  O')  (n  o\  -fer-^iy 

^  I  I  ^Iftr  ft  ^  ^  ^  ™  2m  ?lfft  ^  ^  ^ 

^  ^ (2m^  r2 r3)  %  ^  ri>r2>  % 

almS  IT**  «  P'a^  «  the  no  ,  , 

(x2+y)2  =  a2^_  o+  ongin.  Show  that  the  streak*  **'  311(1 

Show  also  that  the  fluid  speed  aTany  'S  *  var'able  parameter  mCS  “*  “*  CUrVeS 
are  the  distances  of  the  points  fr  "!,P°mt  ls  <M/(r,  r  r  i  . 

"'sjronuhe  sources  and  Where  'i.  ^  and  r, 

■MB'  - -  k>  respectively.  20 
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